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(54) YCTPOflCTBO A^H PEMOHTA OBCAfl- 
HOA KO/IOHHW B CKBAXVtHE 

(57) MaoGpereHMe otmochtca k axcfuiyaTaiiKM 

HO$TAHWX II rUOtUX CKMXHH N MOJC6T 5UTV 

KcnoAfeSOBaHO npM HapamMaaHMtt tieMetrmo- 
ro koawub m co3A&hmm axpatioa M3 TawnoHaxc- 
hux MarepMaisoB aa o6cbahoA koaohhoA. 
Ue/ib - pactuMpcHMe TexMOAorwecxMx am* 
MoxHOCTeA yc.poAcraa sa cw o6ecne**eHM* 

OAHOapCMCHHOft) C yCTSMOBXOA peMOHTMOfO 



narpyGxa TBMnoMMpoaaMMa aaxoaoHMoA 30- 
mu. Ana atoro p*AHaA*Hwe oraepcnui no/ioro 
urroxa nepexpwTv a mcxoahom noAoxeHtm 

rapMOTMMHMMM flflporOpOAXAMM M6XCAY fHAPO* 

UMiiMHApaMH. (IoauA urrox a MWKHeA hsctm 
MM66T ycTaHoaaeHNyft Ha h6m C B03MOXHQ- 
CTbO orpa nms6h mo to oceaoro nepeMeuieMMn 
UMnMHAPH^ecKMA nepeKpnaarenb c <J>pmkuh- 
ohhum ^ONapeu. B noAOM urroxe hoa umamm- 
APMMecKMM nopexpuaaTenaM auno/iHeHu 
paAKa/iwHuo otmpctma. LJmamhapmscckmA ne- 
peKpuaareab ycraHOBAet* c bo3moxhoctwx> 
nepexpwTHa nooieAHMx npw xoa« uJToxa 
aaepx. flooie saxasKM m npoAaaxti TaMnoHax- 
Noro MaTepMaaa pacnoAaraxn pomohthuA 
natpyfox Hanponta aonu napyuieHMa o6cba- 
hoA koaohhu. riepOMetuoHMeM ycrpoAcTaa 
aaapx nepexpuaaxrr paAMantHtie OTaepcma 

UHAMHAPHHOCKMM nCpCKpUMTC^CM. 3flTCM Q 

ycrpoftCTae C03A*k>t pa6o*ee A»"*©Hne. rtpM 
stom axopi axoAMT a aauen/ieHMe c koaohhoA. 
2 MA. 
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MsoCpereHHe otmocmtca k Oypenmo u 
3KcnnyaTat(MM hc4>t»hux m raaoaux cxaaxMM m 
moxot Hcnonb3oaaTwca rp* napauiMaaHMM 
ueMCKTMoro xoakua m cowhmh axpanoa us 

TIMROHOXHUY M8TfcpMaAOB SB OfcaAMOA ko- 
aohhoA c nocaeAyntuttA repMemsauMea 06- 
cbahoA koaohhu MOTa/iniisocKMM naacTupeM 
a HO^TaMWx. raaoaux h boaahux cxaaxMHax 

Ubamo M3o6peT6KHa *aA*«rcn pacuiMpo- 
hmo TexHoaonnecKHx bo3moxhoct6A ycrpoft- 
craa nyieM o6ocneseHM« OAHOapoMaHNoro c 
ycraHOBRoA pcMOMTHoro naTpyGxa TawnoHit- 
poaaHita saxoiiOHHoA 30mu. 



. Ha *Hf. 1 M3o6paxtCHO ycrpoACTao Ann 
peMOHTa oOcbahoA koaommu a cxBaacMHe. cny- 
meHHoa a exaaacMHy, a momcht aaxasxM tbm- 
noMMpyioiMoro MaTepMaaa; Ma $Mr. 2 - to xc. 
npM yCTBHOaxe nnacrupa. 

YcrpoACTao Ana paMOMra o6cbamoA ko- 
aohhu a cxaaacMHO coctomt ms axopa 1, cayxa- 
tuero aaa onopu ycrpoAcraa Ha xoAOMMy. 
rMApaaAHHecKoro Aonxpara a bhac xopnyca c 
nocAOAoaaTeakHO ycTaHOBA6HHUMM a mcm 
rMAPOUMAMHApaMN 2 c rapMftTMMHUMH nepero- 
poAxaMM 3 MOXAy hhmm. B xopnyce Teaecxo- 
nimecxM ycraHoajieH roam A uitok 4 c noput- 
hamh 5. pacnoAoaceHNUHH a ihapouhahha' 
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pax, m paAMankHUMH otb6PCTmhmh A aab cb»- 
3m nonocTM uitokb c nonocmMH rMAPOuwflMM- 
APOfl. PaAHa/ibHwe OTaepcrww A nepexpuru ■ 
mcxoamom no/ioxceHHH repMenwHUMM nepe- 
ropoAxaMM MexAy umamhapamm. B hmxhbA 
nacTM no/toro urroica ycraHoaneHa rMApae/iH- 
necKa* AopHMpyioiuan roAoaxa 6. 

MexAy KopnycoM m iHAPaMimecicoft ao- 
pHMpyatueA roAOBKoA pacnoAOxen peMOHT- 
huA naTpyOox 7. B hmxhbA sacTM nonoro 
uitok* noA ruApaoAMMecxoA AOpHMpyiotueA 
rorr>axoA ycTanoonen c bo3moxhoctuo orpa- 
MMM€MMoro oceaoro nepeMetueHMR umahhapm- 
sec km A nepexpuMTant 8 c 4>pmrumohhmm 
(J>OMapeM, a noA Mh/imhapmhockmm nepeicpu- 
aaTeiieM a nonoM uitoks auno/iHenu paAKa/ik- 
Hue OTacpcTM* 9 Ann UMpxy/tnuMM a hcxoahom 
nonoxeHMM TBMnoHaxnoro MaTepwaiia. B 
aepxHeA m3ctm noAuA urrox 4 xeenco eeaaaH 

C TpaHCROpTHOA ROAOHHOA Tpy6 (KaCOCMO- 

KOMnpeccopHWMH TpySdMM) 10. 

YcTpoAcTBo Ann peMwra o6caANOA xo- 
aohhw a CKBamHHe pa6oTaeToieAyK)iUMM 06- 
paaoM. 

flocAe cnycica ero Ha Tpa HcnopTMoA xo- 
/iomhc Tpy6 a cxaaxMHy paAHaAbHue oTeep- 
cthsi 9 pacnonaraiOTca HanpoTMa 3onu 
HapyuieHHa o6caAHoA xoaohhu. Otxpubbku- 
ca paAMaufcHue OTBepcrMa 9 nepeMetueHMeM 

yCTpOACTBd BHM3. B MCXOAMOM nOAOXeHMM pa~ 

AHa/ifcHue OTBcpcTMa A neperpuTu. flpn to- 
kom pacnonoxeHMM paAMa/ibKux OTaepcmA A 
m OTxpuTux pxw^antHbix OTaepcTMax 9 npona- 
aoAMTCA aaxaMxa TdMnoHaxHoro MarepMana a 
30Hy HapytueHMR o6caAHOA kohohhu m 3aAaa- 
/iHaaHMe ero aa o6caAHyio xonoHny. 

Hocne 3axaMicM m npotAaaxM TdMnoHaxHO- 
ro MaTepMa/ia pucno/iaraiOT pcmomtmuA nsi- 
py6ox nanpoTMB 3onw HapyuieHMa o6caAH0A 
roaohhm. RepeMeiqeHMeH ycTpoAcraa aaepx 
nepexpueaiOT paAMa/iwMue otbcpctm* 9 iim~ 
AMHApMNecKMM nepeKpuaaTeAeM 8. Sbtbm a 
ycTpoAcTae coaAaiOT pa6osee Aaa^cHMe. npM 
3tom MKOpk 1 bxoamt a aauenAeHMe c K 0/1 OH* 

HOA. 

nepeMemeHMOM t pa h c nopxn o A xoaohhu 
rpy6 Beepx nporarMBaiOT nvpa annsecicy o ao- 
pHMpytotayio ro/iOBxy BHyTpw peMOHTHoro naT- 
py6xa. OTBepr.TMH A ujtoxb iuxoaat mj 
repMeTMMHux neperopoAOR m xMAxocrb no- 
CTynaeT b umamhapu rMApaajiMsecxoro aomx- 



para ($Mr. 2). flpM A*ikH6AmeA aaxa^xe xma*. 
koctm rMAPaaAMsecKHA ao mx pa t npoTamaacT 
ro/ioaxy 6 awyrpM pBMOHTHoro naTpy6xa mb 
AflHMy, paanyio xoay nopiuHcA. OAHOBpeMen- 
5 ho ocyiuecTBAaioT noAv«M TpancnopTHOA XO- 
AOHHU Tpy6 HB BBAHHMHy xoab nopumeA 
AOMKpBTa* OcTaaiuyioca sacTw paMOHTHoro 
narpyOxa pacuiMp*K>T npoTarMaaHMeM rcwio- 

BRM 6 C nOMOmtlO TpBHCnOpTHOA R0/I0HHU 
10 Tpy6 M T8A0BOA CMCTBMM. HOOie pBCUJHpBHMa 

m npMacama peMOHTHoro narpyGxa no accA 
AflMHe ycTpoAcrao cnycxaoT a xpaAHee hmjr- 
nee noaoacoHMe, OTKpuaaxrr paAHa/ibHue or- 
aepcTMa 9. npoMuaaiOT cxaaxMHy ao auMuaa 
15 TBMnoMaxHoro MarepMa/ta h hoahmmbot ycr- 

POACTBO MB CRBBXMHU. 

OopMyna H3o6peTCHM» 

YCTPOACTBO AAA peMOHTd oGCBAHOA XO" 

20 aohhu a cxaaxMHO.. axnxHaiomee xopnyc c 
axopen m nooieAoaaTenbHO pacnonoxeHHu- 

MM a HeM rMAP0l4W!MMAP3MM C repMCTHSHWMM 

neperopoAxaMM MexAy mmmm, TeAecxonM^e- 
cxm ycraHOBAeHHuA a xopnyce nonuA uitok c 

25 rtOpillHRMM, paCnOilOXOHHUMM B fMApO UMil M M - 

APax, m paAHajitHWMM oTae pctmb mm a"« cbbsm 

nO/lOCTM UJTOXa C nO/IOCTflMM fMAPOUMIIMHA- 

poa. rMApaBflMMccxyio AopHMpyiomyn roiio- 
axy, ycT3M0B/iCMMy»o a HtiXHeA mbcth nonoro 
30 urroxa. ycTanoaiienHbiA MexAy xopnycoM m 
rHApaBJiMsecxoA AOpHMpyiouieA ronoaxoA pe- 

MOHTHU A nBTpyfiOR M TpdKCnOpTHyK) ROAOHMy 

TpyG, xecTRO caaaaHHyx) c ito/ium uitokom a 
aepxneA ero nacTM. ota mm ax>mc ecu tcm. 

35 hto, c ueiiwK) pacuiMpeHHa TexHonorMsetRMx 
BoaMoxHocreA ycTpoAcraa nyreM o5ecnase- 
hmb OAHoapeMeHHoro c ycraHoaxoA pbmomt- 
Moro naTpyGxa TaMnONMpoaaHMA 3BkoaohhoA 
30HU* paAMBAbHue oTaepcTHA noAoro uitorb 

40 nepcxpuTw a mcxoamom hoaoxbhmm repMe- 
tmhmumm neperopoAxaMM MexAy rMApoun- 

AMHAPaMM. npM 3TOM nOAklA UJTOK B HMXHCA 
MdCTM MMeeT yCTB HOB A CMM U A HB MCM C BOB" 

MOXHOCTkxx orpaHMMeHHoro oceaoro nepene- 
45 mcHMA MMAMHApMMecKMA nepexpuBdTeAw c 

4>PMKUMOHHWM <K>H3p€M, B OOAOM UITOXO HOA 
UMAMHAPMMeCRMM n€p6KpU83TeABM BUflOAHB* 
MU paAMBAkHbie OTBepCTMA. a UMAMHAPMSe- 

crmA nepeKpuaaTBAk ycranoaAeH c bo3mox- 
50 hoctwk) nepexpuTMA hocabahmx npn xoab no- 
Aoro urroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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